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Purpose: We undertake a preliminary Monte Carlo study to 
assess the suitability (in terms of radiation dose response) of 
a novel monolithic silicon detectoras a possible array 
detector for use in MRI-linac facilities.  
Methods: The detector, named MagicPlate512 (M512), is a 
thin (470 μm) monolithic silicon with 512 diodes spaced 2 mm 
apart across a maximum detection area of 46 x 46 mm2. The 
array has been designed specifically for small-field 
measurements [1]. Using the GEANT4 toolkit (v9.6.p02), the 
M512’s geometry was simulated at 1.5 cm depth in a 30 x 30 
x 30 cm3 water phantom at 100 cm SSD. Phase space files 
based on the spectrum of a 6MV linac [2] were used as the 
particle source. Field sizes ranging from 0.5 x 0.5 cm2 to 3 x 
3 cm2 were used. Uniform magnetic fields of strength 1 T and 
3 T were applied, in both the in-line and perpendicular 
magnetic-field-to-photon-beam orientations. Simulations 
were run until the average of 100 runs gave 0.5% error along 
the central axis, which generally involved recycling particles 
780 times (approx. 96 CPUh).  
Results: In the in-line orientation, the M512 responds to 
within 3% of the water equivalent response, which is 
comparable to the zero-field case (see Figure 1 parts (a) and 
(b)). In the perpendicular orientation we see an over- and 
under- response in opposing penumbral regions respectively 
(along the Lorentz force vector running from left to right, see 
Figure 1 part (c)). The behavior in penumbral regions is 
similar to that of the silicon array detector previously 
investigated [3] by this group. 
We also observed the consequences of a 2 mm air gap above 
the detector’s sensitive volumes for the perpendicular field 
orientation; it caused a drop in output of (22.0 ± 0.5)% and 
(57.0 ± 0.5)% for 1 T and 3 T field strengths respectively, 
relative to the 0 T case. 
 
 
 
Figure 1: Dose-difference maps of the M512 compared to the 
water-equivalent case, for zero magnetic field (part (a)), a 3 
T in-line magnetic field (part (b)) and a 3 T perpendicular 
magnetic field (part (c)). The dotted line represents the 
photon field edge (1 x 1 cm2). Adjacent pixels are spaced 2 
mm apart. 
 
Conclusions: The M512 is expected to be a valuable tool for 
2D dose-mapping in MRI-linac facilities, especially considering 
its closely pitched diodes for detecting changes to beam 
profiles in a magnetic field. Future work includes 
experimental validation of simulation results using a custom 
designed permanent magnet system. 
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Purpose: Recent advances of immunotherapy make possible 
to combine with radiotherapy. Applying a radiobiological 
model for radiotherapy is one of the methods to optimize 
treatment plans and regimens, biologically. The aim of this 
study was to assess the NTCP model with immunological 
aspects1,2) including stochastic distribution as intercellular 
uncertainties.  
Material/Methods: In the clinical 3D radiotherapy treatment 
planning system (Eclipse ver.11.0, Varian medical systems, 
US), biological parameters3) such as α/β, n, m, TD50 including 
repair parameters (repair half-life) can be set as any given 
values to calculate the NTCP of normal tissues such as the 
rectum and bladder. Using a prostate cancer patient data 
with VMAT commissioned as a 6 MV photon beam of Novalis-
Tx (BrainLab, US) in clinical use, the dose fraction protocols 
in this analysis were set as 70-78Gy/35-39fr, 72-81Gy/40-
45fr, 52.5-66Gy/16-22fr, 35-40Gy/5fr of 5-7 fractions in a 
week. By use of stochastic biological model applying for 
Gaussian distribution, the effects of the NTCP variation of 
repair parameters of the immune system as well as the 
intercellular uncertainty of normal tissues have been 
evaluated. 
Results: As respect to the difference of the α/β, the changes 
of the NTCP between fraction schedules were increased 
especially in hypo-fraction regimens. The difference of the n, 
m affects the variation of the NTCP with the fraction 
schedules, independently.  The elongation of repair half-time 
(long) increased the NTCP twice or much higher in case of 
hypo-fraction scheme. The effects of stochastic distributions 
of the α/β affects the increase of the NTCP, however the 
distributions of the m affects decrease of the NTCP in case of 
hypo-fraction schemes. 
Conclusion: We have shown the variety and difference of the 
α/β, n, m, TD50 including repair parameters (repair half-life) 
of normal tissues compared to default fixed value, which 
have highly affected by probability of cell death and cure. 
Hypo-fractionation schemes seemed to have advantages for 
the variations of the m, while disadvantages for the 
variations of the α/β. The possibility of an increase of the 
